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lbe Pecanbinant I::NA. Mvisny Canmittee (RAe) was convenoo for its twenty-seventh 
meeting at 9:00 a.m. on April 11, 1983, in Building 31C, Conference Foan 6, 
National Institutes of Health, 9000 Rockville Pike, Bethesda, Marylarrl 20205. 
Dr. Kermeth Berns (Chairman), lhiversityof Florida, presided. In acoordance 
with Public raw 92-463, the meetin;J was <:pen to the public. '!he followin:J were 
present for all or part of the meeting: 

Cormri. t tee mentlers: 

Winston Brill 
Payston Clowes 
L. Albert Caloz 
Nina Federoff 

-- David Priedman 
Susan Gottesrmn 
Jean Harris 
John Hat:vin 

Kirg lblmes 
Arthur Larrly 
Myron Levine 
Werner Maas 
IBvid Martin 
Gerard McGarri t:j 
John MoGonigle 
Ibbert McKinney 

A Gammittee roster is attached (Attachment). 

Ad hoc oonsultant: 

Ann Vidaver, Uni vers i ty of Nebraska 

Non-voting members: 

George D.lda, Department of Energy 
Richard Green, Veterans Administration 
~rris Levin, Environmental Protection Agency 
Hetmm Lewis, National Science Foundation 

Pabert Mitchell 
Elena Nightingale 
Mark Saginor 
Jchn Scandalios 
Pieter Wens ink 
William J. Gartlarrl, Jr. 

(Executive Secretary) 

Henry Miller, National Center for Drugs an::1 BiolO':Jics, FDA. 
Sue Tblin, Department of Agriculture 
William Walsh, Department of State 

l'Ihe RAC is advisory to the NIH, and its recanrremations should not be 
considered as final arrl accepte:1. NIH action on many of these recanmerrla
tions was published in the Federal Register on June 1, 1983 (48 FR 24556). 
The Off~c~ of Recombinant DNA Activities should be consulted for NIH policy 
on speclflC lssues. d../ O 



Other National Institutes of Health staff: 

Stanley Barban, NIAID 
W. Emrett Barkley, 00 
Annette ~r, 00 
Becky Connors, NIAIO 
Herschel Cribb, 00 
Sister Jean D:d1ant, 00 
Henry Lewis, 00 
Olar les McCarthy, 00 
Elizabeth Milewski, NIAID 
Stan Nagle, NIAID 
Bernard Talbot, NIAID 
Tossia Taylor, OD 
FObert Wiseberg, NICHD 

others: 
. 

Ed Applebaum, AgriGenetics Corporation 
Fred Betz, Envirorurental Protection Agency 
Irene Brandt, Eli Lilly & Company 
David Brantley, New Erglarrl Nuclear 
Pobert Brey, Genex CotpOration 
Steve Budiansky, Nature Magazine 
Louise cannon, Stenotech, Inc. 
Olia T. Olen, CGHA, J:epartJrent of Labor 
Aileen Canpton, Smi th Kline & Frendl Laboratories 
Diane I:arneille, Schering-Plough Corporation 
Paula [Myer, McGraw Hill 
Charles Eby, Monsan to Canpany 
Pobert Eltz, Monsanto Canpany 
Pat Fallon, Hoffmann-I.aRod1e, Inc. 
John Galet, Scheril"¥:1-Plough Corporation 
Olarles Gaush 
Richard Geo3hegan, E. I. I:UPont r:e Nem::>urs an:] Canpany 
Jim Gideon, National Institute for Cccupational Safety & Health 
Michael G:Jldberg, Cetus Madioon Corporation 
Allen Goldhammer, Industrial Biotechnology Association 
Phil Hilts, washi~ton Post 
[):)rothy Jessop, Ceparbrent of Agriculture 
Mazy Jane Johnson, Pall CotpJration 
Attila Kadar, Food and Drug Administration 
Rihi to Kimura, Kenne:ly Ins ti tute 
D. S. Mabry, Pfizer, Inc. 
Shushan Mamava, Environrrental Protect ion Agency 
Kermeth Martinez, National Institute for O::::cupational Safety & Health 
Janes McCullough, Library of COn:Jress 
Bernard Mlynczak, Monsanto Canpany 
Bill Muth, Eli Lilly & Company 
Claire Nader 
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Mike tbrton, British ~sy 
Tan O'Brien, National Bureau of Starrlards 
!:bug Podolsky, Genetic Engineering letter 
Tabitha Powlege, Biotechnolcqy Magazine 
Harvey Price, looustrial Biotechnology Association 
Steve Probyn, Harvard University 
Marvin PDgul, Environmental Protection Agency 
Mark Segel, Environmental Protection Agency 
Jeff Trewhitt, McGraw Hill 
Olarles 'I\lrbyville, NnI Week 
Joseph Van Houten, Schering-Plough Corporation 
AI Wai tz, I:N\X COl:poration 
Stephanie Zobrist, Elnbassy of SWitzerland 
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I. CAlL TO ORDER AND OPENIN3 REMARKS 

The Olairman, Dr. Kenneth Berns, called the meetin:J to order at 9: 00 a.m .. , 
on April 11, 1983. He introduced the newly app:)inted members of the 
canrnittee: Dr. Poyston CICMes of the tniversity of Texas at tallas; 
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Dr. Jctm McGonigle of Santa fobnica, California, and Dr. Susan Gottesman of 
the National Cancer Institute, National Institutes of Health. Dr. Berns 
said bvo newly app:linted mezrbers could not attend the April 11 reeting. 
'lhey are t:k.' .. Wolfgang Joklik. of D.lke thiversity Medical. Center ani Dt-. Mark 
Mills of Vincennes, Indiana. Dt:'. Berns welcaned the newly appointed 
nerroers anj wished them success in their terure on the RAC. 

II • MINUl'ES OF THE OC'IOBER 25, 1982, ~ING 

Dr. Berns called on 'Dr. Harris to review the draft minutes (tab 1105) of 
the October 25, 1982, RAe neetiD';3'. Dr. Harris said the draft minutes are 
substantively correct .. -

Dr. Nightirgale said a sentence in SeCtion III, ax:jNIQ5H Draft Rep:>rt 
on Medical Surveillance, is incomplete. The sentence reads: 

"Dr. Nightin;Jale said she could not deter:mine if the report merited 
publication am, thus, could not make a recC1lll'D:ndation on whether 
the COCjNIOOH report srould te published in the Recombinant rNA 
Technical Bulletin .. " 

She said the reason she could not make a recannerdation concerning publica
tion was because she did not know the editorial FOliey of the journal. She 
asked that this be clarified. 

Dr. Maas said a correction srou1d be made in Section VIII, Part A, Request 
to Clone a Toxin Gene from E. coli, where Shiga toxin is described as 
bein:J "eoootoxic." Dr. Maas said Shiga toxin is not "emotoxic," rather 
it is "enterotoxic" in that it causes fluid release from the jejunum. It 
was also notej that "Shiga" srould be capitalized. 

Dr. Harris fiPVed acceptance of the minutes as arremed. Dr. Lamy seconded 
the notion. By a vote of fifteen in favor, none cpposed, am one absten
tion, the minutes were accepted. 

III. REPORT 00 SOCIAL AND m'HlCAL ISSUES OF GENETIC ENGINEERING WITH HUMAN BEINGS 

Dr. Berns called on Mr. Mitchell to begin discussion of the "ReP:>rt on the 
Social arrl E:thical Issl.es of Genetic Eh:;J ineerirg with Human Bein:Js" (tabs 
1091, 1092). Mr. Mitchell said this rep:>rt, enti tled "Splicing Life," was 
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an outgrowth of a JlUle 1980 request to President carter by three general 
secretaries of the three principal u.s. religions. The religious leaders 
said genetic engineerin; raises fundarrental concerns aOOut the nature of 
human life am the dignity aoo worth of the in:1ividual. '!hey asked that 
the ethical and social implications of genetic engineerill3 of human beings 
be evaluated. They questioned Whether goverrment CNersight was crlequate. 
'!he secretaries did not expect the private sector to resolve these types 
of pt"oblems arrl th::Iught that a brocrler <XXltext was require.1 than was esta
blished in th~ canmercial, medical, and scientific camnunities. 
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'lhe President's Canrnission for the Study of Ethical Problems in Medicine 
an:i Bianedical an:i Behavioral Research resp::n'rlErl arrl began a study in 1980. 
'!he final draft of the President's Canmission report was distributed at a 
hearing held by the Subcommittee on Investigations and OVersight of the 
Canmittee on Science am Technolo;y of the tl1ited States lbuse of Represen
tatives, chaired by Representative Albert (bre (D-Tenn), on Novent:er 16, 
17, and 18, 1982. Testim:my was pt'esented on the state of the art an::1 
concepts in genetic engineerin;:r. Moot of the panelists agreed greater 
oversight was rEquire::} for the ethical an:] social issues. Mr. Mitchell 
said Mr. <Dre said that he inteoos to introduce legislation to create an 
irrleperrlent genetic ergineerirg canmi.ssion. 

Dr. Talbot said the Public Health Service (FHS) intends to publish "Splicing 
Life" or a Sl.llm\a.ry of it in the Federal Register for public ccmment. 

Mr~ Mitchell then described the reFOrt, "Splicing Life." He said chapter 
one delineates general statenents am concepts, describes the history of 
genetic engineering am descri.bes RAe's role. The re[X)rt acknow1ooges 
that no injury has occurrooi rather it focuses on ethical concerns about 
specific applications. '!he rep::>rt points out that a new tool am new 
{;X)Wer have been acquired. 

Mr. Mitchell said dlapter two describes genetic ergineerirg techniques 
sum as cell fusion, genetic screening, gene therapy, am gene surgery. 

Olapter three discusses oocial ard ethical issues. The dlapter questions 
whether these issues can be resolved by a formula of balancirg benefits 
an::1 risks. Considerable larquage is devotoo to the topic of "are we playing 
God," and if so, to what effect? Could this technolCXjy affect the concept 
of hwnanness? Could this affect concepts of self? What will be the impact 
of genetic engineering on family and parental rights? WOUld genetic alter
ation of an individual differentiate that person sufficiently bO lessen 
bonds of family and kinship? Should individuals have the awesare ~r 
of rnanipulati~ the basic sul:e.tance of life? What would be the impact on 
evolution? WOUld the gene pool be affected? 

Mr. Mitchell said the chapter examines the ethics of creating new life 
fotnS. Would this constitute an interference with nature? Tne spectre of 
mixing human and non-human genes is raised; it is suggested that this possi
bility be discussed. There are also questions raised as to the appropriate-
ness of m:x::UfyifB germ cells as disti!,¥]uished fran soma.tic cell line mexUfi- 1/ 
cation. The consequences of genetic screening are mentioned. ;;;2. /;-
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Mr. Mitchell said chapter four concludes that currently no governmental 
agency has aClequate OIIersight of ethical arrl social isslEs. '!he Ccmmission 
supp:>rts a continuirg O'Vet'Sight process with substantial federal governnent 
involvement an::1 coordination arcorg agencies, with rome involvement of the 
private sector. 'the rep::>rt offers a number of specific suggestions as to 
the constitution of an oversight group am the functions the group soould 
perform. '!he group should: (1) educate the scientific camnunity to re 
fully aware of the social and ethical Umplications of scientific acti~ity 
an1 educate the general public in the science; (2) provide general oversight 
arrl leadership as well as direct liairon with other agencies t (3) serve as 
an intermediary between the biomedical and scientific community and the 
public; (4) cperate on a scientifically sound basis; (5) treat genetic 
engineering in as unifie::! a fr~rk as possible; and (6) be separated fran 
atrj sp::msorin:;J fmctions ro that no conflicts of interest will occur. 

Mr. Mitdlell said "Splicing Life" CCl'l'llrellted on the RAe am its activities. 
He said the report reccgnizes RACls contribution am success, am ackncw
ledges that certain benefits would be gained fran buildi03' on the history 
of the RAe. '!he report also alluCIes to canrrents by former NTIf Director, 
tbnald Fredrickron, concerning his suggestion that there be a third genera
tion FAC, Le., representin:J a broader canmunity. 

Mr. Mitdlell then commented on the recommendations of the report, "Splicing 
Life." He felt OIlersight resp::msibili ties soould reside in one group. Q1.e 
siD3le oversight groop would provide an cpportunity for a carplete interchange 
of ideas. Mr. Mitchell said the report implies that ~rsons havin; a human
ities backgrourrl may be better able to identify am resolve social am 
ethical issoos. He felt, however, that the group soould have S)rne members 
with pragmatic scientific experience since genetic engineering is grounded 
in technol03Y. To avoid political influences, the group smuld retain a 
degree of inder;:,endence, yet have access to key decision makers. 

Dr. Harris en::lorsed the concept that one group soould provide oversight. 
She noted that RAC, if it were to becare the oversight body for human 
genetic ergineerin;, would be transfooned. Issoos beyom the laborat01:y 
biohazards RAC considers its primary focus w:::>uld have to I:e considere:l. 
Dr. Harris said there are several crlvantages for RAe assumin; this oodi tional 
resfOnsibility. She expressed reservations about severing an oversight 
body for human genetic engineerin; from the scientific oammunity and from 
the NIH whidl not only functions as a planning arrl implernentin:j canp:ment 
but also as an interpreter to the C01tIlU1ity at large. Moreover, RAC has 
a history of responsibility in considering the public gcx:d as it relates 
to biooazards in biotechnol03Y am has a recoro of tnbiased, distassionate 
review. 

Dr. Saginor also erdorsed the concept of havirg a single oversight group. 

Dr. Nightingale said the ethical concerns associated with genetic engineer
in;:! are qui te different fran bicsafety concerns. She said ethical concerns 
include that the well-being of all individuals be promoted, that people's 
value choices am preferences be resFected, and that t=eCPle be treated )------
equitably. ~ I 
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Dr. Nightingale said the public often feels disenfranchised because of very 
rapid technolQ3ical ajvances. Furthetm::>re, in this area we may be goiIl:J 
beyond the ability of the medical profession and biomedical researchers 
to rronitor themselves. She said public participation in decision makiIl:J 
is beccming an institutional rrechanism for dealiIl:J with other canplex 
issues sum as enviroranental hazards an:;) energy concerns. Society has 
gone beyooo. relyirq on the judgE!:lmnt of one person, one discipline, am one 
profession; oversight canmittees are becanirg necessary. 

Dr. Nightingale then diSOJssed the best location for a potential oversight 
canrnittee. Dr. Nighti03ale questioned wnether the CN'ersight bcdy soould t:e 
situated in the govet'l"lrOOnt. Is a body located in governrrent subject to 
greater political pressure? If it is outside of government, W<X.lld it have 
any impact? She suggested the NIH might not be the best location for an 
OV'ersight C<liIIt\itteei the Nlli funds ard aj~cates scientific research. The 
public might perce~ve pronoLD'lcerents caning fran an NIH a:3visory body as 
favorill3 science. M:)reover, the NIH doesn't deal with other medical 
issues such as access, to health care or the equitable distribution of 
health care funds. 

Dr. Martin tiought an oversight group soould be as apoli tical as p:>ssible, 
and, therefore, probably should not re};Ort to a Cabinet officer. He p:>inted 
out that RAC, within the Nm, is better isolated fran political pressures. 
Dr. Landy questioned whether political influence on a commission'S del~ 
rations is necessarily ne:Jative. Dr. Martin apressed ooncern that special 
interest groups might have undue and unrepresentative influence on a commis
sion. He note::! that our p:>litical system is very sensitive and res};Onsive 
to special interest groups. 

Mr. Daloz felt legislation in this area soould not be encouraged. He felt 
the IBCs should be able to provide oversight on rrost tedmical matters, 
while PAC srould broaden its scope to include ethical ard sociolcqical 
considerations, and should acquire nore members with 9:)ciolog-ical and 
iro us tr ial tackgrounds. 

Dr. McKinney asked why 3:)cial and ethical issues in recanbinant rNA, as 
oppcsed to other social am ethical issues, have been sil'l3'loo out for 
consideration. He questioned whether a new canmission or review bcdy is 
required solely to deal with these issues. 

Dr. Fedoroff said that RAC has a certain anount of "enforcement r:ower," in 
that non-canpliance with the Guidelines could lead to the loss of Federal 
researd1 ftmds. She said she would feel uncanfortable with RAe having 
"enforcement power" over decisions physicians made in clinical settings. 

Dr. Scarrlalios said canmittees OV'erseein:J ht..nnan experimentation alrecrly 
exist. Ot:'. Charles McCarthy, Director of the NIH Office for Protection 
fran Research Risks (OPRR), said the NIH has been delegated resp::msibi-
lity to adninister the DHHS regulations for the protection of human subjects. 
Each institution receiving I:HHS fundirg is r:-equired to have an Institutional 
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Review 80ard (IRB) to review researdl involving human subjects; this \'K)uld 
include any research that might involve human genetic manipulations. 
Dr. McCarthy said 0iHS is discussirg reestablishing an ethics crlvisny 
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board. Such a bJard exista:3 fran 1978 to 1980 aJ'rl was a::!vis:n:y to the 
Secretary, IlIEW (now IliHS). If reestablished, that board might review issues 
such as tOOse discussed in the President1 s canmission f."e!X>rt. Alternatively, 
RAe might I::e exparrled or sore interrelationship I::etween an ethics [x)ard 
am RAe established. Dr. McCarthy added that Senator Kennedy said. he 
would intvoduoe legislation to reestablish a President's Commdssion. 

Dr. Nightin:]ale informed the RAe that the Institute of Medicine of the 
National Academy of Sciences will be oolding a meetif¥J on June 2, 19B3, to 
discuss the need for a new group to replace the President' 5 Canmission for 
the study of Ethical Problems in Medicine arrl Bianedical arrl Behavioral 
Researdl. 

1Jt:'. Nightirgale said ethical issues must be discussed in their prcper 
context. In genetic engineerin:;, the context is a technical context; the 
tedmical issues must be understood before the ethical issues can be discussed. 
She said the concept of two separate entities evaluating this issue was, 
therefore, troobli~ to her. She suggested that if two separate groops 
were instituted to provide oversight, these groups might be linked in 
some way. Dr. Harris concurred with 0:. NightiTrJale's view. She favore::1 
having one group address all the issues; on the other harrl, deliberative 
aril regulatory functions are difficult to incor:porate into one group. 

Dr. Miller of the Food & Drug Administration (FDA) argued that it is not 
necessaty" to establish a new regulatory entity. '!he MC wi th its balance 
of scientific expertise and public representation has admirably met the 
challenges on the national level. 'lhe Institutional Biosafety Canmittees 
(IBCs) execute the dictU1t\S of the G.lidelines at the local level. He pointed 
out that the mBs have extensive experience with experirrental protocols 
inrolving hurrans, and the ethics attendant to such studies. In a::'l:dition, 
an array of regulatory agencies rnan:3ated by statute deal with both the 
process and the products of recanbinant DNh e~riIrents. 'Ihe F~, for 
example, will probably regulate the products and process of human gene 
therapy. Or. Nightingale asked if Q:-. Miller's statement was the official 
Fm position. Dr. Miller replied that the issue was discussed at the 
Fm National Center for Drugs am BiolO:Jics. 

~. Martin resporrled that ethical considerations in genetic engineering 
will not be limited to hLUnafl issues. Agricultural aOO iooustrial issues 
will indirectly but quite profoundly affect human society. 

Dr. Gottesrren felt the major issue facin;r RAC was to fonnulate an appro
priate resp:>nse to the President's Canmission report. She suggested two 
possible responses. As the PHS will publish the Canmission's rep::>rt for 
public canrrent, MC members might ccrnrrent individually. A second possibility 
is that RAC reply as a group. She suggested an informal p::>ll might gauge 
RAe's sentirrent on these two p:Jssibili ties. If RAC decides to resp)oo as 
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a group, a pcsition paper should be prepared for discussion at the Septen'ber 
19, 1983, RAe meetirg. Dr. Nightin;ale suggested the PAC Workirg Group on 
Revision of the Guidelines might draft a state:rrent. She said RAC should 
avoid the appearance of bein:J "self-servin;;" if RAe makes a recamreooation 
it should be phrased so it will not be viewerl as a way of creatin] business 
or perpetuatirg RAC. Dr. Martin suggested that if RAe were tD canrnent on 
the President's Camdssion report, .that canrrent should l:le published in the 
Federal Register for public resp::mse. 

Dr. Q:)ttesman II'Oved that RAC as a group sutmi t a cament on the rep::>rt, 
"Splicirg Life." 'Ihe cararent would be develcped by a RAe workinj group am 
presented to the full RAC at the next meeting. In rodition, she encourage::] 
RAC menDers to respooo as irrlividuals. She said any resp::>nse should include, 
but not be limited to, the following issues: 

(l) Should there be a secorrl oversight group in crldition to RA.C, 
or should the job of RAe aoo an ethical oversight ccmnittee 
be canbined?~ Can RAe alone a::1equately fill these functions? 

(2) What should be the prq::ortion of scientists to nonscientists 
on these bodies? 

(3) How does one define the field to be covered by the grpups? 
RAe has a charter t is that dlarter adequate or inadequate, i.e., 
if RAe were tD cover ethical issues, WOJld the charter have tD be 
changed? 

(4) To whom \orQ,Jld the oversight group(s) report? 

(5) If RAe am an ethical oversight group were canbined, 
row would the issue of enforcement or penal ties be 
hard led? Is there a difference between decisions on 
technical an:l ethical matters? 

'!he working group should attempt to carpose a position statement for PAC's 
consideration. '.[he workirg group may develq> a consensUSj but if it does 
not, it should outline alternatives. 

Mr. Mitchell secoo:1ed the roc>tion. 

Dr. Nightirgale said the workin:J group might discuss the a::1vantages an:] 
disadvantages of having an array of groups takirg care of parts of the 
problem versus one OIIersight group discussing the entire gamut of issues. 
She suggested that inforrration should be asserrbled on mechanisms alreOCly 
in place to harrlle parts of the problem. 

Dr. Berns called for a vote on Dr. Gottesman's motion. By a vote of nine
teen in favor, none ClpfX)sed, am one abstention, Dr. Gottesr.'an'S m:Jtion to 
form a working group to foonulate a response to the President's Commission 
report was approved. 
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IV. PROPOSED UPD.Z\TE OF PRCXiRAM ro ASSESS RISKS OF RE:CaotBINANI' rNA RFSEAROI 

When the revised G.1idelines for the corrluct of recanbinant J:N:\ research 
\Ilere issued in r:ecember 1978, the Secretary, J:liE.W (now IEHS), requestoo 
that the NnI prepare an NIH Risk Assessnent Plan which, after publication 
in the Federal Register for cament aM review by the RAe, wat1d be made 
final and updated annually. This ~esent document (tabs 1093, 1094, 1106) 
is the serond proposed update. IX. McGarrity said the objective of the 
annual update was to review infonnation relevant to recanbinant INI\ risk 
assessnent. 

Dr. McGarrity said he Sllpp:)rtErl the concept of an annual update and th::>ught 
it should be continued in the future. Drs. Maas, Levine, am Fedoroff agreoo. 
Dr. McGarrity asked whether data fran the agricultural area might also be 
evaluated am incoq::orated into the annual update. 

Dr. McGarrity, notirg a discussion of Dr. Freter's observations in Section 
11-0, Mechanisms '!bat Control Human arx:t Animal Gut Flora, questioned wtlether 
plasmid acquisition could in s:>me instances lead to an increased bacterial 
growth rate rather than the reducoo gi:owth rates observed.. Dr. Levine 
said plasmids can apparently either enhance or decrease colonizability an:! 
survivability. He said same studies reported in the update are attempts 
to elucidate the basic rrechanisrns involved in these processes. He ttxJught 
many of the a,nm.,ers show there are minimal risks associated with recombinant 
rNA research. In rea::lirg the update, he was i..ropressed withrow much prcgress 
there has been in the last f~ years in answerin; basic questions on ooloni
zability and the effect of plasmids. 

Dr. Holmes p::>inted out that specific pararreters in individual risk assess
rrent e~ri.rrents are limited; however, the canplexity of variables affecting 
experiIrents is enonrcus. As an example, Dr. Holmes said he drec,.r conclusions 
different fran those reachoo by Dr. Levine in Section II-B, Transmission 
of Vectors from E. coli K-12 to other Bacteria in vivo. He tlilught these 
experiments shOW the effect of tetracycline on plasmid transmissibility. 

Dr. Levine said several letters canmentin;J on the update hoo teen received 
by ORDA. vmile JlXJSt reiterate the concept that risks are minimal, the 
letter fran EPA points out the neErl for risk assessnent with resp:!ct to 
intentional release into the enviroment. Dr:. Fedoroff agreed and said 
that when RAe reviews cases of ra::ruests for release to the environment 
of genetically engineeroo organisms, the investigator should be asked to 
include monitoring of the dissemination of the organisms. 

Dr. Gottesman pointe.:] out that risk assessnent experiments with E. coli 
K-12 were relevant 1Nhen they were designed am performed. N:::>w the Q]ide
lines permit many other types of organisms to be used, so K-12 risk assess
!rent data are less relevant. She said designing a general risk assessment 
protocol is difficult. IX. Gottesman thought a nore appropriate approach 
might be to ask investigators to add risk assessment to specific experiments 
they are doing. ~ j 9 
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Dr. Levin of the EPA said his agency was examining same aspects of deliberate 
release of microorganisms into the envirorunent. These data will be shared 
with the RAC. Ii:;! pointed out that interpreting these expariments requires 
eXfertise in IX>pulation genetics am population bioloy. He said questions 
such as the follO'lliing have to be considered: (1) what happens if genetic 
drift occurs # am (2) what hapt:ens if in the process of altering a plasmid, 
the rate at which it is transmitted is changed? IX. Le'IJ'in pointed out 
that the outcane of the intrcduction of an organism with a novel genotype 
into the. environnent cannot be predicted. 

Dr. Fedoroff said she s~rted the letter fran Dr. Gill (tab 1094) 
stating that the ext;:erinents proposed by IX. Murphy, Clonin<J and Expression 
of rNA COOing for Diphtheria Toxin, soould rot be included 1n the annual 
update as Section II-G. These experiments would not provide general risk 
assessrrent information. Dr. Holmes agreed. Dr. Fe:3orof f roved that Section 
II-G be deleted frem the prop:>sed update. Dt'. fblmes sea:mded Ir. Federoffrs 
rrotion. He said RAC's apprOlJal for the experiment to procea::l at P4 contain
rent, as was given to ·Cr. Muz:phy, did not reflect RAe supp:)rt of the exferi
rental <pal i rather it irrlicate::t RAe's judgment that P4 could safely contain 
the experirrent. ria thought the use of the words "on the recatlOOndation of 
the RAe" in the draft risk assessrrent plan gave the erroneous ap~arance 
that RAe was encouraging the work. Dr. Talbot said that cr. Murphy's 
prcposal will be reviewed for scientific reri t by an NnI study section. 
A decision will then be made on whether or not to allow the e>q:erimant to 
procee:1 in the NIH P4 facili ty • 

By a vote of thirteen in favor, one Gl?P:)sed, am six abstentions, the RAC 
recanrrended Section II-G be deleted from the secooo annual update. 

V. COC-NIH GUIDELINES AND NCI REVISICN OF CNCCGENIC VIRUS GUIDELINES 

Dr. Barkley, Director of the NIH Division of Safety am Olaitmafi of the RAe 
Workin; Group on Classification of Microorganisms, reported on the revision 
of the CO:: (Centers for Disease Control) - NIH guide to microorganisms, 
entitled "Biosafety in Microbiological and Biomedical Laboratories" 
whidl will be distributed for camnent. '!he guide covers pathogens whidl: 
(l) are docuIrented hazards to laboratory p:!tsonnel, (2) r:cse a high 
pJtential risk to lalx>ratDry personnel, or (3) may produce diseases of 
grave consequence sb::>uld infection occur. Dr. Barkley said the document 
also refines the four classes of safeguards, PI through P4, that were 
first develcped for the NIH Glidelines for Researcil Involvin:; Recanbinant 
DNA fulecules. IX". Berns said this version represents a major effort by 
Dr. Barkley an:1 collaborators who have done a terrific job. Dr". Barkley 
said that after reviewing the comments received on the draft, it is hoped 
that a final decurrent will be rea:1y ooon after Septerrber 1, 1983. 

Dr. Barkley then reported on the status of revision of the National Cancer 
Institute (NCr) Safety Stardaros for Research InvolviOj O1ccgenic Viruses. 
'Ihese standardS, issued in 1974, specify three levels of control: ION, 
moderate, and high. The high level, equivalent to P4 containment, is 

''1 ~ /\ 
c:;-<..~ v 
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reserved for proven hunan cancer viruses. The troderate level is approxi
mately equivalent to P3 containment, am the low level is approximately 
equivalent to the P2 containrrent level. He said a canmittee haj been 
formed wi thin N:I to reassess the starxlards in light of information gainoo 
over the last decade. '!he camdttee also is attempting to recannend saf~ 
guards \orhich corresr:orrl to tl'Dse specifioo in the ClX:-Nlll iliide1ines. 
IX. Barkley said the NCI revision is expected to be canpleted in June. 

Dr. Barkley said the RAe WOrltirg Group on Classification of Microorganisms 
will use the revised OCI viral oncology standards and the COC-NnI Guidelines 
to make recanmerrlations fur revision of Apr:endix B, Classification of 
Microo;ganisms on the Basis of Hazard, of the Nlll Guidelines for Research 
InvolvuJ3 Recanbinant rNA l-bleCiiIes. 

VI • REPORI' OF IDRKING GRaJP 00 REVISICN OF 'mE GUIDELINES 

Dr'. Nightirgale rEpJrted on the January 21, 1983, rneetirg (tab n02) of the 
Working Group on Revision of the Glidelines. She said the workirg group 
discussed several topics: . 

(1) agricultural issues, particularly dissemination into the 
envivonment for plants; 

( 2) a review of the letters received fran Insti b.ltional Biosafety 
Carunittee (mC) chairpersons in resfX)nse to a questionnaire on 
me function; 

( 3) the des irabili ty of expedi tin; review'S of prcposals between 
RAC meetin;s am if so, how; 

(4) a r:rc:posal to incorporate the Fhysical Containment Recanmen
elations for Large-Scale Uses of Organisms containing Reccrnbinant 
IN\ MoleOJles into the Glidelines as an app:m::Ux; 

l 5) the status of Recanbinant DNA. Mvisory Canmi ttee (RAe) subcan
mittees arrl workiDJ groups; am 

(6) the current requirerrents for P4 physical containment. 

Dr. Nightirgale said the workin; group first discussed the isslR of field 
exr:erirnentation with plants. '!be working group agreed that larguage spec i
fyirg guidelines for ~ricultural field experimentation slnuld be develq:Jed. 
Dr. Nightingale said Drs. '!blin am Scandalios were assigned this task. 
'!he larguage develqled. by Drs. Tolin am Scardalios will be discussed later 
later in the RAe rreetiIl:J. (See Item VIII. ProfCsed Amendment of Section 
III-A-2 and Addition of a New Section III-B-4-c.) 

Dr. Nightingale said the ....arking group then reviewed the resp:mses of 
the mes (tab 1099) to a questionnaire. Dr. Nightingale sa id <:::ru:l1\ had 
solicited responses from IBC chairpersons concerning: 



o problems with the Guidelines; 

o \<What thirtjs are takirtj large arrounts of tine; 

o what thirgs are taking inappropriate anounts of time; 

o in what areas do IBCs disagree with the RAC with 
regard to oontainment fOr a particular experiment; 

o in what ways are the Glidelines too strirgent or too relaxed; 

o how frequently does the me meet; am 

o does the mc have other resfX)nsibilities at the institution. 

She said approximately 250 questionnaires were mailed. ORm. received 45 
resp:mses, a lCM resfX)nse, but probably an in:Iication of an absence of 
problems at the me lavel. Dr. Nightingale said few of the resp:mdees 
feel overburdenEd. t-bst IBCs deal only with recanbinant J:NZI. issues. 
'ttlose feeling they have a heavy workload (such as the Hatvard Uliversity 
IBC) do not wish to asSUIre any additional biosafety tasks. Other IBCs 
feel they could expand. 
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Dr. Nightirgale said the Scherirg Cotp:)ration mc suggested that a system 
'-.,.-- be i1l'{)lem:mtoo by RAC and/or O~ to audit me functions to ensure that 

they are cperating in accotdance with the G1idelines. 

The me of the State thiversity of New York at Albany requested that all 
exp;rirnents, includirg exempt experiments, be registerOO; the me argued 
that it is impcssible otherwise to know if the decision by the principal 
investigator that his experiment was exempt was correct. 

Scue IBes wrote it \\lOld be helpful to have Ita guide to the Guidelines" 
even tOOugh they felt the G.ddelines were now easier to understan:l, easier 
to follow, am on the whole quite satisfactory. '!his guide might be a 
subject irrlex, an investigator use packet, or an exparded table of contents. 

Dr. Nightingale said sam letters fran me cnaiq::ersons suggesteCl cladf ica
tions in the G.lidelines. For example, Section III-C soould be clarified to 
specify when registration documents are to be file::1. While the title of 
Section III-<: in::1icates that notice must be file::1 simultaneously with 
ini tiation of experiments, the text does not. Dr. Nightingale moved that 
the language of the first paragraph of Section III-<: I::e arrerded to irrlicate 
when the registration dc:>cumant should be file::1 with the IBe. By a vote of 
twenty in favor, none cpposed, ard one abstention, the RAe recanrnerrled 

_that the language of Section Irr-c be clarified at the next printing of 
the Guidelines. 
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Dr. Nightingale said resp::>ndees urged that the listirg of low aoo noderate 
risk onC03enic viruses in Sections B-II-A and B-II~ of Apr;errlix B be 
clarified. These viruses are not classified with a particular risk spec
ification as are other agents in the Apperrlix. To further confuse matters, 
these viruses are listed in the text between Class 4 and Class 5 agents. 
Dr. Nightirgale expressed hope that the workiD3 group chaired by Dr. Barkley 
would resolve this issue. 

In SllJ1'l'Oary, Dr. Nightirgale said the CCItlJl"ents fran mCs on the whole were 
very supp:::>rtive of the Guidelines, and there were no major problems. 

Dr. NightiIl3ale said the Worldrg Group on Revision of the Glidelines then 
discussed the desirability of expediting reviews of proposals received 
between RAe rneetirgs, as the period of time elapsing between RAC meetings 
is increasing. 'Ihe working group concluded, after sore discussion, that 
the items that cane to the full Me for evaluation are i..Jrp:>rtant an::1 
carplexi aro, therefore, the current procedures should be retained for the 
tine being. 

Dr. Nigh ti03'ale said the working group discussed the prcp:::lsal, to be evalu
atoo by RAC later in the neeting, to inooq::orate the Ph¥siCal Containment 
Recommendations for targe-6cale Uses of Organisms Conta2ning ReCOffibinant 
CNA l-blecules into the Guidelines. (See Item XIV. Prop£sed InCOrporation 
into Guidelines of Ph sical Containnent Recamendations or tar -Scale 
Uses 0 Organ~sms Conta2n2ng Reccmb2nant I:NA l-blecu es.) e wor ng group 
agreed that the Recommendations should be incorporated inbO the Guidelines. 

Dr. Nightingale said the ~rking group then discussed the status of the RAe 
subcanmittees. Dr. Nightirgale said the RAe dlarter stipulates three 
subcamri.ttees: the Risk Assessment Subcanmittee, the Hast-Fhage Subcan
mittee, and the Ibst-Plasmid Subcanmittee. The subcanmittees are stan:U1"XJ 
ccmnittees auth::>rized in the charter. Vbrkirg groups, on the other hard, 
are not provided for in the marter but can be created by the RAe to set:Ve 
a sf'ecific function and dissolved when no longer necessary. 

Dr. Nightirgale noted that two of the three subcanmittees, the Fbst-Phage 
and the Hoot-Plasmid Subcamnittees, have not rret for sane time, ard no 
iss~s will be placed before them in the foreseeable future. '!he Working 
Group on Revision of the Guidelines suggested that the process to revise 
the RAe charter to delete these two subcanmi ttees be initiated; an::'! also 
that two of the current v.urkin; groups, the Working Group on Revision of 
the GJidelines an::1 the Plant Workirg Group, be charged to suboonmittees. 
Dr. Nightingale asked if the RAe would have to vote on this suggestion. 
Dr. Talbot replied that no vote was necessary aM that if no RAe members 
objected (arrl none did), NIH staff would proceed to request the charter 
chan;Jes. 'Ihese charges would re::.!uire final action by the Secretary of the 
Deparbnent of Health aM Human Services. 

Dr. Nightirtjale said the working group also discussed the P4 physical 
contaif'lI!'ent specifications. That topic will be discussed later in the RAe 
rreetirg. (See Item VII. Prop:?sed Mcdification of P4 Containrrent.) ~ ~ 3 
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VII. PROPOSED OODIFlCATlOO OF P4 can'AINMENl' 

Dr. McKinney began the discussion on modifyirg the requirerents of P4 
contaiment (tabs 1102, 1107, ll01/I). JA:-. McKinney sa id this topic had 
been broached at the January 21, 1983, meetirq of the Workirg Group on 
Revision of the Guidelines. 
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At that meetin3, Dr. Malcolm Martin of the NnJ suggested Apl;:eooix G-II-D-2-a 
of th~ GJidelines be rrodifieJ:. 'lbat section specifies that: 

tlExperinental procedures involvirq organisms that require P4-1evel 
physical containment shall be conducted either in (i) a Class III 
cabinet system or in (it) Class I or Class II cabinets that are 
located in a specially designed area in which all }?ersonnel are 
re.quired to wear one-piece f,Ositive-pressure isolation suits." 

Dr. Martin said the specification requiring use of the Class III glove 
box is meant to protect the investigator against aerosol contamination. 
He said the Class III glove box does not, however, afford protection when 
infection by the organism being studied does not occur by aercsol exp::!sure. 
He argued that autacatic assigrumnt of experirrents to the glove box ties 
up the staff of the P4 facility, since all manipulations are more difficult 
to perform in the glove box. JA:-. Martin suggested the language of Appendix 
G-II-D-2-a J:e aroon::'led to include a staterrent that: 

..... in those situations where an aeroool will not be generated or 
when illness is not caused by aercsol exposure, the research must 
be conducted in the P4 facHi ty, but cptions for ~rkil'lJ outside 
the glOlle box may be available." 

The Working Gtoup on Revision of the Guidelines agreed language providing 
greater flexibili ty in use of the P4 facility srould appear in the Federal 
Register as a prop:::Ged action for a ~riod of canment. After consultation, 
NIH staff determined that Apperoix G-II-D-2-c might lOOre apprc:priately be 
JIDdified. '!he following proposed rrodification was published in the Federal 
~ister: 

tlApt;:erdix G-II-D-2-c. Alternative Selection of Containrrent Fquiprrent. 
Exp::rimental procedures inrolving a hcst-vector system that provides 
a one-step higher level of biological containment than that specified 
can be conducted in the P4 facHi ty usiI"XJ contairurent equipnent require
rrents specified for the P3 level of contaiI"llrent. Alternative canbina
tions of contairunent safeguards are shown in Table II. In those cases 
where the Cost is an organism Wlich does not cause infection by the 
respiratory route (e.g., use of E. coli K-12 or S. cerevisiae host
vector systems), the local me may set apprqlriate containment for 
procedures wi thin the P4 facility. It 
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Dr. McKinney said he did not agree with the rationale offered for the 
suggested rrodification to AH;:en:Hx G-II-D-2-c. He said the prcposed larguage 
was LUlclear am did not reflect the need to operate the P4 facility accordi03' 
to starrlard practices. He suggested (tab 1107) the followirg wordin::J be 
substituted: 

If In certain circumstances the nature of an experiment may dictate 
the use of a P4 facility without the requirement to employ a host
vector system that prOllides a one-step higher level of biolOJical 
containm:mt. In these cases, the local IBC may approve the experi
ment to be comucted usin3' the practices an:J primary containment 
equiprent specified for the P3 level of physical containment. 
Election of either of the alternatives defined in this App:!rrlix 
does not alter the req:uirenent to canply with the other practices, 
procedures, am cperational corrlitions defined for the P4 level of 
physical containment." 

Dr. McGarrity said the rationale for rrodifying this section is not convincirg, 
am does not describe the capabilities of a Class III glove box. He crlde::1 
that the prqJOSed nodifications do rot a:3dress App;!'mix G-II-D-I-j, which 
states that material within the Class III cabinet shall be rem:wed fran 
the cabinet system only after l:eirg steam sterilized or containErl in a 
nonbreakable sealed container. He said he could not supp:>rt either the 
proposal published in the Federal Register or the alternative ~oposed by 
Ot::'. McKinney. 

No RAe mernl:Jer offere:1 a IOOtion concernirg the prcposal, and the discussion 
eooe::l. 

VIII. POOPClSED AME:NIl1ENr OF SECTI(t.l III-A-2 AND ADDITlOO OF A NEW SECI'ICN 
III-B-4-c 

Dr. Tolin introduced. Dr. Anne Vidaver of the University of ~braska, an ad 
hoc consultant to the RAC on agricultural issues. IX. Vidaver reviewed -
the prcposal (tabs 1100, 1101/VII) to amend Section IIl-A-2 and ajd a new 
Section III-B-4-c to the Guidelines. '!he RAe W:)rking Group on Revision of 
the G.lideUnes at its January 21, 1983, rreetirq, recannended that guidelines 
for field testing of plants modified by recombinant D~ be developed for 
corsideration at the April 11, 1983, RA.C tTEetin;J. In res};Onse to that 
mandate, the followin:J dlanges in the Guidelines were prop::>sed and published 
for camment in the Federal Register (48 FR 9441): 

"Section III-A-2 would be rrodified to reed as follows: 

"III-t\-2. I:eUberate release into the envirornnent of any organism 
containin:) reccmbinant DNA. except certain plants as described in 
Section IIl-B-4-c. 

"A new Section, III-B-4-c, would re cdded as follows! 



·III-8-4-c~ Approval may be grantoo by the me with notification 
to ORI::A for growiIl3 plants containi.n:J recanbinant I:NA in the 
field under the following guidelines: 

"III-B-4-c-(l). 'Ihe plant species is an annual cultivated ctql 
of a genus that has no s~cies known to be a noxious wee::1. 

• I II -B-4-c- ( 2 ) • '!he iIltroduce::1 ~ cons ists of well characterized 
genes c6ntainirg no set;l\.Ences hatmful to humans, animals, or plants. 
Antibiotic resistance genes may be introduce::1 as selectable marker 
trai ts if stable integration into the hoot DNllI. is known to cx::cur. 

"III-B-4-c-(3). The vector consists of INA fran (i) exempt oost
vector systems (Apr:endix e); (ii) plants of the sane or closely 
relatoo species; (iii) non-pat:h:>genic prakaryotes or norpath
ogenic lower eukaryotic plants; (iv) plant pathogens if known 
seq~nces causirq disease symptoms have been deleted; or (v) INA 
constructed fran specific Se:;}uences of any of the above sources. 

"'lbe rNA may be introduced by any sui table met:h:x'l but if 
co-infection or co-cultivation is utilized absence of the 
assistiIl3 organism must be denonstratOO. 

"III-B-4-c-(4}. Plants are grown in control access fields under 
sp:!cified corxHtions apprcpriate for the plant lD1der study in 
the geographical location. Sum conditions should include 
provisions for usin; cpod cultural an::] pest control practices, 
for phYSICal isolation fran plants of the sane s~cies outside 
of the experirrental plot in accordance with pollination dlarac
teristics of the sfecies, and for preventing plants containing 
recanbinant I:NA fran oocanirg established in the environment. 
Review of the me should include an appr-aisal by scientists 
knowledgeable in the crep, its production practices, am the 
local geographic conditions." 
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Dr:. 'Iblin said the lXcposed larguage does not provide blanket approval for 
field testing plants. Rather review responsibilities are shifted from the 
RAC to the local !Be when field tests meet certain defined criteria. 
ORDA would be notified before initiation of the experiments. 

Dr. Vidaver cammmed Drs. '!blin am Scaooalios for preparirq the prqx:>sed 
larquage. She suggested the ~rd "annual" be deleted fran proposed Section 
UI-£-4-c-(1). Dr. TOlin said the intent was to limit exposure in the 
field to a siD:Jle searon. She agreed the ~rd "annual" should be deleted. 

Dr. Scarrlalios suggested the larguage of prq::osed Section III-B-4-c- (3 ) 
should be m::x:1ified to read in part: 

If ••• or (v) chimeric vectors constructed fran sequences defined in 
(i) to (iv) above. '!he DN1\ may be introduced by any suitable rrethod." 

~;;;zro 



'lhe rena.inder of the prOp::lSed sentence, which reads as follows, would be 
eliminated: 

" ••• but if co-infection or co-cultivation is utilized absence 
of the assistin; organism must be derronstrated." 

IX. Fedoroff prcposed that the larguage of {%'cposed Section III-B-4-c- (2) 
be n'Odif ied to read in part: 

" ••• Antibiotic resistance genes may be intrroucoo as selectable 
marker traits if stable integration into the hoot DNI\ is kn<:Mn 
to occur, aoo the antibiotic is one not generally used for treat
rrent of human, animal, or plant diseases." 
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Dr. Vidaver asked if Section III-A-3 of the Qlidelines prdlibits the deli
berate transfer of a drug resistance trait. Dr. Nightingale said Section 
IU-,l\-3 refers to microo~anisrns and does not COlIer plants. 

Dr. Brill said restriction of the use of antibiotic markers will stifle 
plant rrolecular biol~y. He said selectable markers, \tthose products don't 
kill or debilitate the plant or prevent regeneration, are necessary and 
the selectable markers many laboratories use are antibiotic resistance genes. 

Dr. 'fulln said the iss~ of the use of antibiotic markers ha:i been discussoo 
-- at the January 21 rreetirg of the Workirg Group on Revision of the QJidelines. 

From the discussion, Dr. Tolin reasoned that if a gene is stably integratej 
into the d1.raooscme, the !;robability that it might be transferred to other 
organisms is extremely low. Dr. Gottesman said stable integration of sane 
of the rNA. does not mean other ccpies could not be transferred to other 
organisms, only that a rredlanism for stable integration exists. 

Dr. Vidaver said that a large :r;ercentage of microorganisms found in 
nature already harbor multiple antibiotic resistance markers. Same of 
these antibiotics are clinically impJrtant. She saw no justification for 
restricting the use of genes coding for antibiotic resistance in plants. 
Dr. Clowes said he did not understard the prcposed restriction on the use 
of antibiotic resistance markers in plants. He could understand why one 
would not want such resistance to get into microbial pat:1ngens for which the 
antibiotic is used in treabrent. '!he case in plants, however, was canpletely 
different. Dr. Federoff witlrlrew her prcposed anerrlment. 

Dr. Gottesman said the proposed Federal Register language does not sr:;ecify 
containment. Dr. Fe:ioroff a::lded that there is no data base for these ty"pes of 
experiments. She suggested these experiments could generate some risk assess
!Tent data on dis~rsal of ot:ganisms containirg recanbinant r::NA. She prq::osed 
that the following sentence te a:3ded at the em of Section III-B-4-c-( 4): 

"Procedures fer assessing the s~ead of organisms containing 
recanbinant DNA must be developed am approvoo by the IBC 
anj the results of the test smuld te sul:mitted for review 
to the me am copies subnitted to the Risk Assessment 
Subccnunittee of the RAC. II :::! ;;;:< ! 



--

Dr. Federoff said in these eXferirrents, the assumption is that the DNA 
will sprea:i. 

Dr. McKinney suggestoo the lan;Juage prcposed by Dr. FErloroff be clarified. 
He added that proposoo Section III-8-4""'C-(4) mentions provisions for 
"physical isolation" of plants. He said physical i.oolation cannot be 
obtained under the described conditions and suggested that term not be 
enployed. . 
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r:.:. McKinney qu;!s tioneJ why "s:fecies" are mentioned in Sect ion III -B-4-c- ( 4 ) 
while the teen "gems" is used in Section III-B-4-c-(l). Dr. Tolin said 
"s~cies" is used in Section III-B-4-c-( 4} to irrlicate physical isolation 
fran other ccmrercial plants of the sane species. "Genus" is useCl in 
Section III-B-4-c-(1} because intraspecies hybridization occurs in some 
genera. 

Dr. McKinney said IX. Vidaver ha:3 prq:osed that the word "antl.lal" be deleted 
from Section III-B-4-c-(l), while Section III-B-4-c-(4) includes a provision 
for preventiI'¥J plants containinJ recanbinant rNA fran "becaniI'¥J established" 
in the envirol"llrellt. He found this incongruous as he intuited dissemination 
increases with tine. He questione::l the definition of "established in the 
environrrenti" after what p:riod of t.in'e is a plant "established" in the 
environment? 

Dr. McKinney questionoo whether risk assessnent on the PJssible develq?ment 
of noxious weeds could be performed. He noted that attempts ~ld be made 
to ergineer plants that will grCM faster, better, in p::>orer roil, or with 
less fertilizer. 'lhese are dlaracteristics of "weeds." 

Dr. Larxly said IX. Fedoroff 1 s prcposed arrerrlment would provide infonnation 
but questioned its usefulness for risk assessnent. Dr. Fblrnes said sprecrl 
is inevi table ard questionErl the usefulness of rroni torin::]. 

Dr. Brill said quantitative risk assessment exp;rimants can not be p:rfotmed 
at this stage since no one has a good idea of any kirrl of real risk. He 
said ttOSt successful plant breeding is perfOl:med through observation rather 
than quantitation. He suggested the observational powers am experience 
of breeders might be used in risk assessnent. He recanrrended the me 
r::erform risk assessment by havirg one or rrore iooividuals familiar with 
the crop observe the crop, the neighOOring crop, the field, and the sur
roundirg fields durirg the growin::] seaoon. 

Dr. Fedoroff said she still favored addition of a sentence to be added at 
the em of Section III~-4-c-(4) although she charged the first woms fran 
"Procedures for assessing the spread ••• ft to "Procedures for assessing 
al terations in arrl the spreaJ: ••.• " 

Dr. Got tesrnan said she was uncanfortable wi th the proor:ect of full resp:m
sibility t::eiN3 delegated to the IBe. She rroved that review of these experi
ments be ferformed by the Me Plant Working Group am that the prCfX)sed 
language be incorporated into the Guidelines as an appendix. 
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As part of her m::>tion, she proposed the followin; lanJuage in Section 
III-B-4-c-(2) be deletej: 

"Antibiotic resistance genes may be introduced as selective marker 
traits if stable integration into the hoot DNA is known to occur." 

She also accepted in the rot ion the language prcpJsed by Dr. Foooroff 
ooncemi03 risk assesSJrent to be a:1ded to Section III-B-4-c-( 4). Sore 
alditional. larguage ItOdification ard the prcp':)Soo ttedifications in 
Sections III-B-4-c-(1) aoo III-B-4-c-(3) ~d be part of the rotion. 
'lhe motion was secon:3.ed. 
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Dr. Nightirgale felt that RAe soould oot delegate its auth::>rity to a workirg 
group. Dr. Fa30roff agreed. She then offered a substitute notion to inCClr
porate the larguage of Dr. Q)ttesman's Il'Ction into the Qjidelines. However, 
only me review and approval would be require::'1, as in the original '1'olin
Scamalios prcp:::>Sal, with 00 review by the RAe Plant Working Group. Her 
rurel'ldrrent to require risk assessrren t language to be included in Section 
III-B-4-c-(4) would be part of the substitute motion. The substitute 
rotion was seconded. 

Dr. Q)ttesrnan felt too much responsibility woold be assignEd to the IBCs 
if Dr. Federoff's substitute Il'Ction were acceptErl. Review by a MC 
workirg group would place resp:::msmility midway between RAC am the mcs. 
She pointe:1 out that proposals involving the cloniIl:] of genes for certain 
toxins FOtent for vertebrates are reviewed currently by a medlanism similar 
to her pror:osal. 

A TlCtion to call the question passed by a vote of eighteen in favor, none 
cpposed, am one aI::lstentien. 

By a vote of eight in favor, eleven cpp::>sed, arrl one abstention, Dr. Federoff's 
substitute rrotion was refused. Lt:". Brill abstained. 

The vote was then called on IX. Gottesman's rrotion to };emit the Plant 
Working Group to grant approval for field testing plants containi~ recan
binant rnA under the followiIlJ corxli tions: 

"( 1) '!he plant sr:ecies is a cultivated crop of a genus that has no 
5~cies knCMn to be a noxious weoo. 

"( 2) '!he introduced DNri consists of well characterized genes contain
irg no se<;!.oonces hannful to humans, anirrals, or plants. 

"(3) The vector consists of r:NA (i) from exempt host-vector systems 
(ApI=eooix C); (ii) fran plants of the sarre or clooely related 
species; (iii) fran nonpathogenic prokaryotes or nonpathogenic 
lower eukaryotic plants: (iv) fran plant path:lgens if known 
sequences causin:j disease symptans have been deleted; or (v) fran 
dlimeric vectors constructe:] fran sequences defined in (i) to 
(iv) above. The DNA. may be introduced by any suitable method. 
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"( 4) Plants are grown in control access fields under specified condi
tions apprcpriate for the plant under study am the ge<xJraphical 
location. Such conditions should include provisions for usirg 
goo:1 cultural am pest control practices, for physical irolation 
fran plants of the sane s-pacies outside of experim=ntal plot in 
accoroance with I,l)llination characteristics of the SI;:ecies, am 
for further preventing plants containing recanbinant rNA fran 
becaning establishoo in the envirortnent. Review by the IBe 
should include an appraisal by scientists knCMle:::lgeable of the 
crep, its pt'oduction practices, arrl the local ge03'raphic corrli
tions. Procedures for assessing alterations in and the spread 
of organisms containing recanbinant rNA must be develcped. '!he 
results of the outlined tests must be subnitte:::l to am reviewed 
by the me. Ccpies must also be subnitted to the Plant Working 
Group." 

The lal'W3'uage would be' incorporated into the GJidelines as an apperrlix. By 
a vote of twelve in favor, six c:pposed, am two abstentions, the notion 
was accepted. Dr. Brill was one of the abstainers. 

Dr. Gottesman then IIDved to rrcdify the language of her IIDtion. She prop:.sed 
deleti03 item (iv) in Section III-B-4-c-(3) • 

• - Dr. Vidaver [X)inted out that deleting item (iv) \otOUld restrict research 
wi th the Ti plasmid, one of the major mechanisms for introducifl3 I:N\ 
into plants. IX'. Martin suggested the word "known" eQuId be deleted. 

Drs. GJttesman, Tolin, am vidaver then develcped the followin:J alternative 
lan;uage for item (i v) in Section II I -B-4-c- ( 3 ) : 

"(iv) fran plant p3tingens only if the sequences causing disease have 
been deleted." 

Dr. Gottesman substituted this lan:Juage as her prq::osed notion. Dr. Harvin 
seconded the ITOtion. 

Dr. Martin tlought the phrase "use of non-pat.h:>genic portions or fractions 
of sequences" was nore s~cific than the phrase "disease causing sequences." 
IX. Tolin said she objected to Dt:'. Martin IS pt'cposed language because 
it would restrict plant researdl with viral vectors. 

Dr. Larrlyasked if rk". Gottesman's pt'cposed language i.rrplies all genes 
necessary to cause disease be deleted or if only one of these genes need 
be deleted. Dr. Fa:1oroff said only one gene need be rE.m:lved. Dr. Martin 
said the la03uage is intended to permit use of tort ions of potentially 
r:atlx:>genic organisms or mAs as vectors; however, only pJttions v.hich do 
not cause disease are to be used. 



--- - -----------------

22 

Dr. Berns called the vote on the rrotion to change the language of item (i v) • 
By a vote of eighteen in favor, none OPFOsed, arrl one abstention, the MC 
noted to arrerrl Section III B-4-c-(3). lX. Brill abstained. 

IX. REOOEST 'ID RELEASE STRAINS OF PSEur.x::M:NAS SYR.INGAE AND EIM.tNIA HERBlOO[A 

IX. Berns called uFOn Dr. Vidaver to review the prop:>sal (tabs 1103, 1101,IVI) 
to field test genetically nodified strains of Pseudononas syringae arrl 
El:Winia herbicola. '!he proposal, suOnitted by Drs. Nickolas Panop:llous and 
Steven Lirrl"", of the Uliversity of California, Berkeley, r€q\:ests t;:ermission 
to field test these organisms to oontrol, biologically, frost damage in 
plants. 'Ihe strains 'l«JUld t:::e canyil"l9 deletions of all or part of the 
genes involved in ice nucleat1on. 

When freezillJ occurs on plant tisslEs, the tissl.es are damaged on thawirg. 
Bacteria then enter through the damaged tissue and destroy the plant or at 
least destroy the tissue. Certain bacteria, such as Pseudorlonas SlI'ingae 
(various pathovars under the current taxonanic classification), Erwinia 
herbicola, am, occasionally, ioolates of Pseudorronas fluorescens, serve 
as nuclei for ice crystal fotnation in superroolea water at temperatures 
slightly below aoc (threstnld rucleation terrperature about -1.8OC). These 
bacteria are cammon plant epiphytes found in substantial numbers on above
ground plant surfaces (leaves, twigs, buds, fl~rs) with searonal 
fluctuations from undetectable levels up to 107 cells/gram tissue fresh 
weight. A causal relationship between frost damage on frost sensitive 
crcp plants at relatively watm subzero ~rabJres (down to -SOC) ard 
these organisms has been established. For instance, the degree of damage 
after exposure to lCM temperatures either in the field or in controlled 
environrrents (growth charttlers) is directly related to the populations of 
ice nucleation active (INA.+) bacteria present in or on the surfaces of 
above grcund parts. Plants grown aseptically can tolerate temperatures of 
several (ca. 6) degrees Celsius belCM zero without apparent damage. They 
are rerrlerej sensitive to suen terrq;:eratures by sprayil'¥J with susr:ensions 
of INA+ bacteria prior to low temperature expcsure. Frost damage to 
plants can be decreased by rooucirg the nabJra! epiphytic population of 
INA.+ bacteria; significant protection against frost damage has been obtained 
qy application of various bactericides. The use of antagonistic bacterial 
strains which ccmfete with the natural epiphytic flora has also l:een shown 
to be effective under field corxHtions. INA- mutants of the naturally 
occurring I~ + strains should be especially sui table antag:::mists. Th.ese 
mutants, bein; basically adapted for epiphytic growth anj survival, presum
ably displace their wild-type counterparts by occupying the same physical 
sfaces am utilizirg the sarre rutrients. 

Dr. Vidaver noted this request had teen previously reviewed by the RAe at 
its O::tober 25, 1982, rreetirg. She said RAe had recanrterded apprOllal of 
the prof.OSal by a narrcM rrargin (seven in faror, five opposed, and boo 
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abstentions), aoo that several questions were raisErl during the discussion. 
Because of concerns raised at the RAC meetirg, apprOllal of the prcposed 
field tests was withheld by NIH. 

Dr. Vidaver said the investigators, in their current prq::osal, addressed 
the issues raised at the October 25, 1982, meeting. She said the investi
gators have zrodifie::] their prc:posal to test only in one location rather 
than in the six locatiOns prcposed in the original rec;Iuest. 'lbe investiga
tors have also crldressed questions of construction, han:Uing, safety, am 
testing and are asking RAe to comment on the choice of antibiotic resistance 
markers. 

Dr. Vidaver ttought that the prcpose::l use of bactericides as part of the 
propose::] errergency plan could not be recanrreooErl. She said burnirg or 
buryirg were preferable procedures. 

Dr. Vidaver said the investigators have presented several argurrents in 
sUfP:>rt of their prq:osal. 'lhese are: 

(l) ~ syringae pv syringae and ~ herbicola are ccrntron aro ami
present plant epiphytes. ~ srringae strains have also been 
widely applied to plants as a blological control agent of certain 
plant diseases. 

(2) Ice nucleation activity, in crldition to causin; frcst damage, 
is considered to l:::e a oonditional frost-dependent virulence 
factor in P. syringae pv. syrinc;ae. '!he ~- deletion mutants 
can be conSIdered at least partlally ~debilitated" with respect 
to virulence. 

(3) E. herbicola is not patb::>genic on plants (with rare exceptions, 
on creps not grown in California). 

( 4 ) Al trough certain strains of ~ mingae can be p3. tOOgenk to 
hosts such as -pear t al.m::>rrl, am Cl trus, disease caused by this 
path:Jgen on these oosts is rare in california am occurs only 
after predispcsition by freezing injury. All P. syriraae strains 
used in the experiments will be isolated fram the sur aces of 
healthy plants, not fran disease lesions. '!be use of avirulent 
non-toxin prooucirg strains, in locations W1ere susceptible crops 
are absent, on creps oon-susceptible to the bacterium in california's 
climate will protect ct:q? plants of the region. As P. syringae 
is ub1quitous the likelihood of increased disease on-either homolo
gous or heterologous plants appears remote. 

(5) '!he habitats of !:!. syringae and ~ herbicola differ both in 
space ard in time al th:Jugh they partially overlap; the epiphytic 
popUlation cycle of E. herbioola during the growing season differs 
fram that of p. syringae p.v. syringae. 
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(6) Studies with genetically IMrked strains have shown that the bacteria 
do not survive well through a full yearly cycle, i.e., their 
pq?ulations drcp to very lC1tl levels during the dry searon. These 
epiphytic bacteria do not survive for rrore than a month in the 
roil. 'Ihe bacteria can survive up to a year in plant debris on 
the surface of the ooil, but die rapidly ~en plant debris is 
incoqx>rated into the ooi1. All plant debris in trial locations 
will be pranptly incoqxlrated into the ooil uI;X)n canpletion of 
each eXFerirrent. Although sane JIOverrent of bacteria to aerial 
sites near treat:nent locations by insect or aerial difij:ersal is 
pcss ible, the nwrbers of viable cells transported has been shown 
to be very small; am these cells are subject to biolQ3ical arrl 
physical processes limiting survival. 

(7) Wild-type strains of both bacteria have teen sprayed on the field 
over several year.; with 00 ajverse effects on humans. ~ syringae 
p. v. syringae is oot a human path?gen; irrleed, it does not grow at 
temperatures- above 33-34°C. Patbogenicity of E .. herbioola 
to humans app;ars to be a trcperty of E. herbicola strains of 
hl..lIDaO origin but not of plant origin. 'fue strains to be used in 
this study were irolated fran healthy plants. 

(8) With the exception of streptanycin and tetracycline, antibiotics 
are not commonly used for plant disease control in temperate regions. 
Use of resistance warkers to these antibiotics will te specifically 
avoided. 

(9) Growth dlamber an:! greenhouse exr;erirrents will be t=erforrned to 
ascertain that the engineered strains do not cause frost injury to 
plants. 

(10) The :impact of INA- deletion mutants on rainfall patterns is tiDught 
to be extrE!lEly small or non-existent. '!he extrerooly srrall scale 
of these trials canpared to the arrount of agricultural am natural 
vegetation sugg=st that any r;:otential re::luctions of atJYcspheric 
ice nuclei would be negligible. There are no reports of alterations 
in rainfall patterns folloorl3 large-scale use of agricultural 
bactericides over the last four decades. The microbiological 
impact of field trials on the natural epiphytic populations of 
ice nucleating bacteria would be negligible compared to that 
caused by staroard agroncrnic practices such as ordlard pruni~ 
or crql selection by fartrers. 

Dr. Vidaver said that "worst case" e~rirrents have alrea1y been done, i.e., 
these organisms modified by classical genetic techniques have already been 
released. In ajdition, she said that the [Xlpulations to be released are 
8 to 10 orders of magnitude lower then those normally found in the environment. 

Dr. Tolin felt the investigators had satisfactorily addressed the i55ms 
raised at the Cctober 25, 1982, MC meeting. Dt". Federoff said she was 
satisfied wi th the prcposal. She said the investigators have c:dmirably 



designed their experiments to assess the ability of the altered organisms 
to cat1fete wi th resident organisms. She said she would like to see these 
data when they becate available. 
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Dr. Holmes resp:>n:1ed to the re:;!t:est to evaluate the antibiotic resistance 
genes ProFOSed for use as markers. He said use of sore of the proposed 
antibiotic markers raises mininal ooncern. H<::l'iowever, he tl'x:lught rifampicin 
resistance is not widely disseminated in nature and is useful in treating 
certain hlm1an diseases. For this reaoon he suggeste:l rifampicin not be 
used. 1A::'. Friedman said rif~icin resistance is encoded by a chrOll'Osaral 
gene, so resistance pt"otably wculd not be transferred to other organisms. 

Ik". Martin roved acceptance of the proposal with exclusion of the use of 
antibiotics for emergency proce:lures. By a vote of nineteen in favor, 
none opposed, am 00 abstentions, the notion was recamrended. 

x. PBOIJ(EED OODIFlCATICNS OF SECTICN III-B-S OF 'mE GUIDELINES 

Ll:". McKinney said the RAC large-Scale Review Working Group, which net on 
Qc;tober 26, 1982, has fot'Warded to PAC with:::lUt C:Clt\1rent a prq?OSal (tabs 
I095/I/A, 110l!!!) by Cr. Allan Waitz of DNAX Coq::oration (a woolly owned 
subsidiary of Scheri~-Plough Corporation) to arrerd Section III-B-S of the 
NIH Glidelines. Section III-B-5 specifies that for experinents inv;)lvit)3 
rrore than 10 Ii ters of culture apprcpriate containment will I:e determined 
by the mc. Dr:'. Wai tz argued that greater flexibiU ty in scale-up procedures 
would be gained if the mc coold be notifie::1 simultaneously with initiation 
of large-scale procedures involving !:.. coli K-12 r Saccharomyces cerevlslae 
ard Bacillus subtilis mst-vector systems. Dt". Waitz SU99=sted that Section 
1II-8-S be rrodified to read as follor,.s; 

"III-B-5. E~ri1rents Involving More than 10 Liters of Culture. 
'Ihe approprl.a.te containrrent will be decided by the rae except 
where exemptoo under Section III-D-5. Where apprcpriate, the 
large-scale contaiment recararendations of the NIH should be 
used (45 PR 24968)~" 

Larguage in /l.pperrlix C, Exerrptions Under III-D-5, would also be modified 
to reflect this change. 'lhe relevant paragraphs of Appendix C-II, C-III, 
a.rrl C-N, \OIhich deal with exceptions to the exemption, would Ce rrodified to 
read as follows: 

"Large-scale eJq:eriments (Le., rore than 10 liters of culture) 
require me notice simultaneously with the initiation of experi
!rents wnere mC-appt:'oved practices ani an mC-approved PI-LS 
containment facility will be used. Where these conditions are 
not satisfied, refer to Part III-8-5." 
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Mr. William Muth of Eli Lilly am. Canpany said approval of the m::xHfication 
would peonit canpanies greater flexibility. Dr. G:lttesman said she would 
vote against the rotion. She thought it appropriate that the IBC review 
the prcposal before large-scale procedures were initiate:]. She felt the 
canpany would know in advance of plans to scale-up, and the canpany aoo 
the mc COlld prepare accotdill31y. 

Dr. McKinney rroved apprcrval of the pr~al. Dr. McGarrity secomed the 
notion. 

By a vote of ten in favor, eight CFfX)sed, ard one abstention, the motion 
was accepted. Cr. Martin abstained. 

XI. PROPCSED IDDIFICATICN OF SECTION VI!-D-6 OF 'mE PHYSICAL CONrAINMENT 
~TICNS 

Dr. M.cKinney presented the prq::osal (tabs l095/II/A, 110l/III/A) to rrodify 
Section VII-D-6 of the Physical Contaiment Recannendations for Large-Scale 
Uses of Organisms Containi.n;} Recanbinant rN\ foblecu1es. J:)['. McKinney said 
Mr. Richard E'. Geoghegan of E. 1. DJ.Bont de Netrours am Canpany requested 
that Section VII-D-6 of the Large-Scale Reccrnmerrlations be revised. Section 
VII-D-6 s?=cifies that: 

"A clcsed system used for the prc:pagation am grCMth of viable organisms 
containirg recanbinant r::NA rrolecules shall be operated 9:) that the 
space abole the culture level will 1:::e maintained at or slightly 
below atmospheric pressure." 

Mr. Geo3hegan prcposed that Section VII-D-6 be rrodified to specify that 
the "closed system ••• shall te op:=:rated 00 that the space above the cul
ture level t:e rnaintainej at no m:>re than 10 psig." 

Mr. Ge<;ighegan argued that the revision will permit fermentations rrore in 
line with industrial practices (high biomass ~oduction through efficent 
oxygen transfer) to be oonducted without canpranising safety by o{:erating 
at mnecessarily high vessel pressures. The RAC Large-Scale Review Wotking 
Group, at its rreeting on October 26, 1982, felt the language might appro
priately be modified, but felt 00 sr:ecific pressure limi t soould be irdicated 
as the pressure limit should be dependent on the maximum design pressure 
of the system. '!he working group, thus, suggested the fOllowirlj la!'):3uage: 

"VII-D-6. A closed system used for the propagation am growth of 
viable organisms containing recombinant DNA molecules shall be operated 
so that the space above the culture level will be maintained at a 
pressure as lC1N as p:lssible, consistent with equipnent design, in 
order to maintain the integri ty of containment features." 

'Itle Large-Scale Review Working Group at its meetinc.3 on Cctober 26, 1982, 
recararended this language by a vote of five in famr, none cpposed, am no 
abstentions • 



.. ----.---~-------

Dr. McKinney roved that the RAC accept the language propcsed by the RAe 
large-Scale Review Workirg Group. Dr. Martin secorrled the motion. 

By a vote of nineteen in favor, oone CPfX)Sed, arrl no abstentions, the RAe 
recCIIUIJanded the motion. 

XII. PROPCSED ~DIFlCATltN OF SECTIOOS VII-B-l, VII-C-l, and VII-D-l OF '!HE 
PHYSICAL a:>m'AINMF.Nl' RECCM1ENI:lM'ICNS 

Dr. McKinney introduced the pr<::p:)sal (tabs 1095/1I/8, 1101jIII/B, 1104) 
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of Dr. Allan Waitz to revise Sections VII-B-l, VII-C-l and VII-D-l of the 
Phys ical Containment Recamneroa tions for large-Scale Uses of Organisms 
Containirg Recanbinant D~ l-blecules. '!he current language specifies that 
cultures of viable organisms containin; recanbinant r:NA nolecules shall be 
haroled in closed systems W1idl are designed to reduce the potential for 
escape (Section VII-B-l) or prevent (Sections VII-C-l an::1 Section VII-D-l) 
escat:e of viable organisms. 

Dr. Waitz suggeste::1 the first sentence in Sections VII-B-l, VII-C-l, and 
VII-D-l should be rrodified to read as follows: 

"Cultures of viable organisms containing recombinant DNA 
nolecules shall be hard led in a closed system used for 
the prcpagation, growth am processing of cultures, other 
primary contairurent equiprrent, or other appropriate rrethod 
of containment apprOV'ed by the IBe, W1ich is designe:l to 
reduce the potential for escap3 ofl viable organisms •••• " 

'Ihe ~rge-Scale Review Working Group, at its meeting on <::ctober 26, 1982, 
fOinted out that a closed primary system is one fran whidl there is no 
release of organisms into the environrrent or work place: a primary system 
could be defined as a feI'Itentor attached to several pieces of processing 
Equipnent. The worlcirg group &greed that the larguage as currently written 
is purposely flexible while at the same time conveying the intent; they, 
therefore, recannerrled against acceptil'lJ this prq:xJsal. 

Dr. McKinney said he felt the current language is adequate. No rrotion was 
offered and the discussion ended. 

XIII. PROPCSED t-UDIFlCATICN OF SECTION VII-B-3 OF THE PHYSICAL CCNI'AINMENT GUIDELINES 

'!he proposal (tabs l095/II/C, 1101/III/C) of Q:-. Allan Waitz to rrodify 
Section VII-B-3 of the Fhysical Containment Glidelines for Large-Scale Uses 
of Organisms Containing Recombinant DNA Molecules was introduced by 
Dr. McKinney. Section VII-£-3 reeds as follC1NS: 



"vrI-B-3. Sample collection fran a closed system, the crldition 
of materials to a clcsed system am the transfer of culture 
fluids fran one closed system to another shall be done in a 
manner which prevents the release of aerosols or contamination 
of exposed surfaces." 

Dr. Waitz suggesterl that the word "minimizes" be substituted for the word 
"prevents." He suggested that the word "prevents" implies an aboolute 
comition which at the PI-IS level is neither realistic nor necessary. 
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Dr. Waitz said the Scherirg Cot:p:)ration me interprets "prevents" in an 
absolute sense. Mr. z.t.tth said the Eli Lilly am Canpany mc also terrls to 
be oonservative in interpretation. Dr. Harvin pointed out that the word 
tfminimize" is open tn a great deal of intet'Pretation. 

Dr, McKinney said the Large-Scale Review Vklrking Group did not discuss this 
proposal at its rneetill3' on O:tober 26, 1982. 1Jt:'. McKirmey said he was not 
Pt"epared to discuss the difference between the word "prevents" and the word 
"minimizes." He tlx:mght the word "prevents" is t;:ennissive, am suggested 
the current wording is adequate. 

Dr". Got tesrnan asked if procedures would ch~e if the word "minimizes" was 
substi tuted for "prevents." IX. Wai tz said he did not believe procedures 
would be markedly different. 

Dr. Martin moved that the word "minimize" be substituted for the word 
"prevents" in Section VII-B-3. Dr. Daloz seconded the IlPtion. 

By a vote of ten in favor, four CPp:Jsed, am four abstentions, the RAC 
rec~nded the ootion. 

XIV. PROPOSED INCORPORATION :rnro GUIDELINES OF PHYSICAL CCNI'A!NMENr RECC:M1ENDA.TICNS 
FOR lARGE-scALE USES OF ORGANISMS <lJNI'AINnK3 RECa1BlNANl' rNA MOLECULES. 

Dr". Nightirgale intrcrlucoo the prcposal (tabs 1096, 1101/IV I 1110 I 
10 95/I/B ) of Dr'. Allan Wai tz to inoorp:Jrate the Phys ieal Contail1!rent 
Recanrremations for Large-Scale U5es of Organisms Containirg Recanbinant 
D~ Molecules into the Guidelines as a new appendix. 

Dr'. Nightirgale said Dr. Waitz believes such an action would provide a 
!lOre efficient m=chanisrn for further canrrent or change to the Reccmnenda
tions. Dr. Wai tz also expressed concern that failure to take sum action 
may leave a perceived gap in the overall regulatory sdlerre thereby encourag
irg the develq:mant of conflictir¥; re:julatOl:Y requiranents. He tlDught 
this action would aid the !Bes by organizing all necessary specifications 
in one dOCU1lEnt. 

Dr. Nightirgale said the Large-Scale Review Working Group, which met on 
October 26, 1982, forwarded this proposal to the Working Group on Revision 
of the Guidelines without comment. 

~37 
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'!he Vklrking Group on Revision of the G.lidelines at its January 21, 1983, 
neetirg recanrnamed incorporation into the Q.lidelines of the Physical 
Contairurent Recanrrendations. Dr. Nightingale pointe::! out that edi torial 
modifications to revise and update sections of the Physical Containment 
RecOIl!1'endations will be necessary if the RAe reccmrrends this action. These 
minor editorial dlan:3'es will reflect the lOCldifications intro::luced into 
the GJidelines since the Recarurendations were published in April 1980. 

Dr. NightiN3ale noted that one CCl\llTent on the prcposed action was received 
(tab 1110): Dr. Itving Jdmson of Eli Lilly am Conpany -does not see a 
particular need to incot:pOrate- the Pecamrerrlations into the Glidelines. 

Dr. levine asked the iooustrial representatives pt:esent at the neeting to 
camrent on the prq;:osal. Dr. Harvey Price of the Industrial BiotedlnolCXJY 
Association (lBA) said the IBA did not a:3opt a formal position regardirg 
Dr. Waitz t prq::osal. M:lst IBA member canpa.nies St1RXJrt the prq::osal; 
hcMever, sane member canpanies disagree. 

Mr. Bernard Mlynczak of Monsanto Corporation said Monsanto ccmplies with the 
Glidelines am the Large-Scale Recanrrendations. He said Monsanto would 
canply vd1ether or not the Recanmerrlations were an appeooix of the Glidelines. 
Dr. Pat Fallon of Hoffrnan-I.aIbd1e, Inc., concurred. IX. Wensink thought 
university IBCs wculd firrl it convenient to have the Recanrrerdations as 
part of the Guidelines. 

Dr. Nightirgale moved that the large-Scale Recanmen:1ations be included as 
an appendix in the Guidelines, with incotFOration of the editorial rrodifica
Hans prq:osed in tab llOl/IV. Mr. Mitchell secoroed the motion. 

By a vote of sixteen in favor, oone cpposed, am one abstention, the RAC 
recarureooed the Large-Scale Fecanrrerrlations be incorporated into the G.lidelines 
as an aPfendix. 

xv. fUIURE MEETING na.TES 

Dr. Gartlard said the next RAC meeting was scheduled for September 19, 1983. 

XVI • Cl.QSING REMARKS AND ADJOORNMENI' 

Dr. Gart1arrl said the terms of six RAC nanbers \IKlUld terminate on 
June 30, 1983. '!he nerrbers leaving the camtittee are: the Olairrnan, 
Dr. Kenneth Berns; Drs. Winston Brill; Werner Maas; Elena Nighti~ale; 
Janes Mason; and Jean Harris. Dr. G:!rtlaro awarded certificates of service 
to the retirin:; nembers. 

Dr. Berns said he ha1 trerrerrlously enjoyed ~rkin:; with the RAe C<I'C\mittee 
an:j NIH staff. 

'Ihe meetin:J was a:1journed at 4: 45 p.m., April 11, 1983. 
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